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Location: 72 Marlborough Street
Boston
Suffclk County
Massachusetts

Date of Construction: House built in 1866; elevator installed 1902.
Built & lInstalled by: Elias Brewer & Co., Boston, spring of 1902Z.

Present QOwner: National Museum of American History
Division of Mechanical & Civil Engineering
Smithsonian Institution
Washington, DC 20560

Present Use: Elevator dismantled and removed to the NMAH, January
1985, (Catalog/Accession No. 1985.0125) where
presently it 1s in storage.

Significance: The elevator was representative of an important
mechanical development in vertical transportation.
According to the Smithsonian, "The rope—-geared
hydraulic elevator was introduced to the United States
about 1868 and quickly superceded the steam elevator
with its numerous economic and functional
disadvantages...With improvements by many inventors
and manufacturers, the rope-geared elevator by about
1880 was the mainstay of the industry, in a variety of
contigurations. By the end of its useful life, about
1910, displaced by the direct-plunger hydraulic and
the electric, 1t was the system of choice for the
largest installations in terms of lifting capacity,
rise, speed, and smoothness of operation.
1t is, in fact, the rope-geared hydraulic elevator
that is 'the elevator' so commonly cited as being at
the least co-equal with the iron/steel skeleton frame
in having made the skyscraper possible.

The Marlborough Street installation incorporates every
important feature of the system in 1its basic
configuration and system of control...”

Historian: Robert M. Vogel, Curator,
Division of Mechanical & Civil Engineering
National Museum of American History
Smithsonian Institution
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HISTORY

The house was built in 1866 and the elevator installed about 1885-1895,
based on the styling of the csr end the fect thet thes type wss not
introduced vntil sbout 1875. The elevstor may heve been installed to
gerve an invelid, in view of the ghort run, although sn 1882 asrticle in
Herper's Monthly observes that plunger-type hydraulic elesvetors were
then being "put into thse houses of wealthy residents of the Back Bay
region in Bozton” in great numbers.

According to Matthias B. Donelan, MD, ths third owner of the housge gincs
198%, the elevator opersted uwntil 1942, when it was reported that it
"jammed" or "frome.” TBecsuse of the wer, it was not repaired. The car
reposes ebout two feet sbove the sscond floor level, confirming that its
gervice life came to an end as the result of mechenical failure rather
then conscious decision. Dr. Donelsan is novw remodeling parts of the
house snd wishes to remove the slevator to gein the space.

The builder of the elevator, the Eliess Brewer & Compeny of Boston, is
not indicated on any vigible parts of ths ¢ar or mschinery, but may coms
to 1light during research into the city's permit records (which might
also reveal the installstion date). Ag there were a considersble number
of Boston elevator menufacturers at thot time it ssems likely that the
installation i8 by one of themn.

DESCRIPTION

The slevetor ig of the Armgtrong or rope-gesred water-hydraulic type
with horizontsl "pushing-type"” cylinder. Its energy was drawn fronm
preggure of the city water maing thet drove it., The water did not
circulate within the system, but wes dischsrged into the house waste
line and then the sewer, at each cycle, on the car's descent, The power
to raise the car and its load wes provided by a piston being pushed out
of the cylinder by the water under pregsure. To the piston rod isg
attachad 8 gst of four moveble or traveling sheaves which, with a set of
four fixed shesves at the opposite end of the cylinder, form a tackle in
reverse. As the piston wes forcsd out of the cylinder, the two sets of
sheaves were separated, drawing in the free end of a wire rope reeved
between them. This end passes up the side of the hoistwsy, over the
shesve at dits top, and down to the car. Thug, as the rops weg drawn in,
the car rose, But sg the tackle ratio or "gear" is 8:1, the car
traveled eight times ferther end faster than the piston. The c¢ylinder
length had to be only 1/8 ths run of the car, but conversely the piston
had to sxert eight times the force neseded to raiss the car (plus a bit
more for friction. In desgcent, the weight of the car overhauled the
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tackle and forced the piston back into the c¢ylinder, the water within
discharging into the sewer. The rasise, hold, and lower movements werse
controlled by en operating or control valve ad jacent tc the c¢ylinder,
worked by & hand rope from the car or shaft doors.

8.

Deteils

Car. The car is about 3-1/2 feet deep x 2 feet wide with capscity
for one person seated or two stending up with the sest folded up.
Tha sides and back are solid osk-paneled. The floor isg transverse
voards and the ceiling is & diemond-pattern wire grill get in e
moldad frame sepsrsted from the sides and end by turned spindles.
The car gate is the ptenderd sliding lazy-tongs type end sppears to
be 2 later saddition. An electric ceiling light with switch on the
car's south wall clearly is & modification. A gas pipe above the
car ceiling and a gas cock on the south shaftway waell at the second
floor level testify +to the original mesns of lighting the cer--the
connsction betwesn the car snd the supply line st the c¢ock heving
been by way of a flexible rubber ges line.

Fitted within the car, the wood car yoke or crosshesad is a
conventional Otis-type, broken-rope, wagon-spring sefety. Its dogs
are arrenged to engage the wooden guide reils. The car is of the
"gorner-post"” type, the guides set on diagonslly-opposite corners
of the hoistway (northwest snd southesst).

Hydrsulic (power) Cylinder. The hydraulic cylinder is located in
the basement machine room, directly below the shaft and offset to
the north. Made of cest iron, the north or back end is <¢losed by &
cagt-iron head bolted to e flenge on the cylinder. The other end
is open and the piston rod is sttached to the traveling-sheave
crosshead by a single set screw. The system pushes +o the south
and the crogshesd is cerried on & pair of c¢ircular-section rails by
two small rollers, the inner (east) one being larger then the
other. This cents +the gheaveg slightly, asc¢ thet the ropes in
pesging back and forth between the traveling and fixed sheaves feed
into the sheave grooves sgtraight.

The cylinder is 4 feet, 1/2 inch between faces, the piston about
5-1/2 inches thick. This gives a stroke of sbout 3-1/2 feet (x8 =
the two-story rise of about 28 feet). The cylinder bore iz 16
inches. With the city main's pressure (assumed) of 40 pei, the
pizton would have exerted a push of 8,000 pounds / 8 (the geer)
equals & 1,000 pound pull on the hoisting rope x .75 for friction
loss to equal a 750 pound net pull. The cownterweight weighs sbout
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250 pounds, in effect adding that smount to the effective 1lift which
then is sbout 1,000 pounds., The loadsed car would weigh about
600-800 pounds, lesving e feir margin of power.

The hoisting rope (wire rope) passes up the hoistwsy slong the south
well at its sast corner.

Contreol velve., The operating or control valve ig just west of thse
¢ylinder end (north). It is of conventional design, working
vertically in the vslve chamber and moved by a reck engsging & smsll
pinion on the operating-wheel shaft, There are thres positiensg:

UP (main pressure behind the piston, STOP or REST (all ports

clogsed, the cer held sgsingt the g0lid body of water trapped in the
cylinder), and DOWN (water from the mains shut of f end water
discharged from the cylinder). The valve pogitiong are the reverse
of thig: UP (car rising), with the valve piston st the bottom of
its gtroke, and vice versa.

The velve 18 moved by & continuoug wire-rope control or operating
rope that pessges around the valve sheave snd & small sheave at the
top of the hoigtway. The two gides of the loop pssses through the
northwest corner of the ¢sr, The elevator was operated by pulling
on either pert of the loop, either from the car or one of the
hoigtway doors (to bring the car).

The car wes sutomatically gtopped st the top and bottom of its
travel by stop buttons on the opersting rope engaged by the car
ceiling end floor. Thesze would return the valve to the stop
pogition at either extreme.

There wag no denger of bottom overtrevel, for the cer would simply
land on the hoistway floor--its normel bottom position. A top
overtravel device is fitted supplemental to the operating-rope stop
button. This congists of & Tod alonggide the traveling-shsave
¢rogshead, on the outer end of which i3 & lug. This vag engaged by
s striker bar on the crosshesd if it moved beyond its normel outer
limit. This ceused the rod to move with the c¢rogshead, drawing in
g chain of which the one end wes sttached to the handle of &
quick-opening (or closing, in this cese) valve in the supply line
below the operating velve. Thig operstion shuts off the water
gupply tov the cylinder and the car will coms to & gtop before being
pulled into the hoistway ceiling, When the valve wes returned to
the down positicn, the c¢ylinder water wag discherged, the car would
descend, and the guick-opening valve would be opened by & weight
acting opposite to the sction of the limit device.
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Metering. A dial counter behind the valve on the north wall of the
machine room eppesrg to have been cobbled up from a gas-metser
regigster. This must heve oeen operated at one tinme by a small line
or wire from either the opereting-velve wheel or the crosshead, to
provide & rough accounting of the volume of water consumed by the
elevator for billing, ez the amount would have been far too grest
to be pagged through the houge water meter.

Counterweight. Part of the car's desd weight wss balsnced by a
cagt-iron counterweight operating in wood guides on the east
hoigtway wall. The counterweight rope ig migsging, the weight
blocked about three feet sbove the floor by & wood strut.

Plumbing. The elevator supply is by way of & J-inch iron line from
the mein in Merlborough Street. A stop valve--almost wholly buried
in earth below the frount gteps--served to igolate the system and
presumsebly is where the water is stopped when the elevator was
taken from service (whether it wag digconnected from the mein then
or lster is not known). The supply line runs f{rom the north
tfoundation wall gouthesst to the guick-opening valve, with the line
and valve being in & c¢rawl spasce below the basement,

The discharge from the opersting valve iz through 8 "syphon-relief”
loop ad jacent to the vealve. This prevented the cylinder water from
dreining out if the car were somehow arregted in its descent, which
then would allow the cer to drop freely when the obgtruction wes
removed. The loop maintained the full volume of water in the
¢ylinder and waa a gtendard gafety device for horizontsl-c¢ylinder
hydranlic elevators.

From the loop, the water digcharged to the houwse g0il line which
pitches to the rear {south), indicating that the sewer iz in the
8lley rather than in the street, an uncommon srrangement.

From the c¢ylinder open end, & 1-1/2-inch line rume dowzn to the soil
line to cerry awey any weber thet seeped by the piston, keeping it
off the machinery-room floor. There apparently sre ports in the
floor of the c¢ylinder at itz outer end into which this weter would
drain, but they are now completely clogeed with gresse and sre not
visible.

All elementy of the aystem sre in remarksbly good order,
congidering that it hes been out of operetion for some 42 years.
The car ig in near perfect condition, with & good finigh and no
exceggive varnishing of the panelling. The operating velve moves
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freely and thers is no rust. The piston is unquestionably jammed
in the c¢ylinder--the weight of thig 8,000 pound csr weas bearing on
it for 42 years--snd this seems to bs the only eppreciable
mechanical defsct in the system. All castings are sound and free
of cracks or chips, and all beerings essentielly free of wear. The
three-inch, quick-opening valve is frogen with rust, but probably
cen be freed will no ill effeacts.

General Remerks

A more ideal representetive of this important development in
verticsl trensportation in & museum detting could neot be imagined.
The rope-geared hydraulic elevetor was introduced to the United
States in 1868 and quickly superceded the steam elevator with its
numerous economic and functional disedventages, ths principle one
of which wes that because of the necesgary winding drum, it wasg
geverely limited in the length of rise it could serve. With
improvements by meny inventors and manufactursrs, by 1880, the
rope-geared elevator wes the mainstay of the industry in a variety
of configuretions. By the end of ite useful life in 1910, it was
the system of choice for the largest ingtsellations in terms of
1ifting capacity, rise, speed, and emoothness of operation, but it
was displeced by the direct-plunger hydrasulic and the electric.
The gystem 2180 found 2 number of industrisl uses, guch as blast
furnece cherging and wharf cranege.

In fact, it is the rope-geered hydrenlic that is so commonly cited
29 being "the slevator” the least co-equal with the iron and steel
gkeleton frame that made the skyscraper posaible,

The Marlvorough Street installation incorporatss every important
feature of the system in its besic configuration and system of
control, but at a diminutive scale that makes its ultimate museum
display entire fsesible.

The Donelan Houme elevetor has besn collected by the Smithsonian Institution
(catalog/accession No. 1985.0125)., It was moved from its site on January
19-22, 1985. For additional details on the elevator itaelf and ita
ingtallation in the house, gee the atteched Report on Dismantling the

Regidentinl Hydrsulic Elevator at the Mattheis B. Donelan House, January 23,

1985.



72 Marlborough Street, Residentisl
Hydrsulic Elevetor (Wheeler-Donelan
Housge, Hydraulic Elevator

HAER No. MA-56

(Pege 7)

REPORT ON DPISMANTLING THE RESIDENTIAL HYDRAULIC ELEVATOR
at the
MATTHIAS B. DONELAN HQUSE
72 MARLBOROUGH HOUSE, BOSTON
WITH OBSERVATIONS ON THE ELEVATOR'S INSTALLATION

19-22 Januery 1985

Notional Mugeum of Americen History
Catalog/Accession No. 1985.0125

The work wes cerried out as & lump-sum contract by Msnitou Machine Works (MMW)
of Cold Spring, New York, specialigts in the removal, rigging, and srection of
antiquarian machinery. The c¢ontract prics, $6,535, wes based on inspection of
the elevator by MMW proprietor, Tom Rick, about 10 days earlier. The MMW crew
congigted of Hick, his son, Seth, end Harold Murphy, self-employed carpenter
and mechanic who does work for Dr. Donelan. His knowledge of the house was of
congiderable help in the course of the job.

Work begen at 11:30 a.m., Seturdsy, Janusry 19. Mr. Murphy had slresdy removed
21l built-in shelving and cebinet work in the bagement mechine room that
housed the hydraulic cylinder and control valves (a1l shelving and cabinets
were original and were built around snd wholly enclosing the elevator
machinery, following ite insgtelletion ca. 1890). The work wags conducted in
the following sequence:

1. To relieve tension on the hoisting cable for removal of the cylinder,
the car wag glightly reised and left gugpended from a chain hoigt hung
from & web sling pessed sround the bottom rime of the mein and
counterweight sheaves st the hoigtwey top. The hoigt chesin was
attached to the car by another sling passed under the car yoke {(with
the hoist cable detsched from the car, the sefety should have engaged
and its dogs gripped the guide rails, but when the car was lowered &
foot or g0 by the hoigt, the gsafety did not operate, its jJoints
apperently frogen from disuse). It was also noted that the
congiderable subsidence of the fourth floor bathroom floor beneath the
two top sheaves was due to the fact that the car part of the
counterweight rope was directly in line with a joist that had been
drilled through for the rope with s 1-1/4-inch hole.

With most of its subgtance removed, the joist located in this critical
gpot feiled, throwing much of the load of the car and counterweight
(by way of their shesves) to the adjacent joists. As the sheave
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pedestels were lag-scrswed directly to the finish floor, it is uwnclear
thet ths floor framing had not been exposed from ebovs during the
ingtallaetion. And, if the hole had bsen located from below (presumably
by plumbing down the sheft from the hoistwey ceiling), end the
existing plester ceiling of the former closet had not been disturbed,
the joists had not been accessible from below either. Ths slevator
ingtallers, encountering a Joist just where = hole wag needed,
apparently drilled through it and hope that enough of the joist was
1eft to heold without splice pletes or that the system as & whole would
carry the load (perheps 1,000 pounds highly concentrated) by
trensference, as it did, but with the noted subsidencs. That the
floor system held at 81l under such stress agein testifies to the
inherent robustness end forgiving character of light timber-frams
construction, particularly thet of ths 19th century. The car was not
lowered to the first floor st this time because the floor had just
been refinished and stainsd, and Turniture had been stored in ths
shaftway.

The control rope was detached from its shesve on the control valve,
and the four control-rope guide pullsys at the machins-room ceiling
wers removed end thg rope parts moved asgide,

The control-velve cap was unbolted, the control shsave, shaft and
pinion were removed, and the cap repleced,

The finish (rough) and sub-floors were removed from the west half of
the machine room to give eagy socess to the crawl-space piping rather
than by wey of the floor traep in the kitchen.

The siphon-relief loop wes cut by toreh from the waste line below the
floor and the flange between it; the discherge line et the bottom of
the control velve wes unbolted, and the loop lifted out end removed.
(The giphon relief prevented the drsining of any water from the
eylindsr if the car was srrssted during dsscent, so ez to prevent its
gudden drop when the obstruction was removed.)

The manitold cesting that connected the top snd bottom of the control
valve with the connection to the cylinder was unboltsd at its three
flenges and removed. The c¢ylinder and control valve were now entirely
free of one snother.

4 2mall hole was drilled in the three-inch supply lines bslow the floor
to determine whether, by sny remote chance, it still wag under ths
pressure of the meing. Though thought to be dry, it 4id spurt water
undsr very low pressure. Thig was simple water that remained in the
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line between the valve under the front entrence of thes house, where it
had stopped (presumebly at the time the gystem jemmed snd was tsken
from gervice sbout 1942) snd the quick-opening valve beneath the
control valve. It soon ram out.

Next, the hoisting cable wss attended to. Becsuse both the fixed end
of the cylinder and the free end at the car were fitted with zinced-on
gockets, at leasst one of these would have to be either unzinced or the
cable would have to be cut in order to pull it through various
small-bore holes, rope guides, ete. At thet point, because of the
further dif'ficulty of pulling ome part of the rope through the
first-floor area where it might whip and ceause damage, it wes
determined to sacrifice the emntire rops. In any cese, it would have
been replaced when the slevator was reinstalled in ths mugeum. The
rope was torch-cut in severzsl placesg in order to free the cylinder,
while the free end up from the mechine room to other top shesve wes
left for removal later.

The flange between the control velve and itz supply pipe below the
floor wag unbolted and the valve, now free of all attachments, was
removed., The various small pullies and the counterweight to hold open
the quick-opening valve of the top-overtravel stop system was removed
from the ¢rawl gpace.

The traveling sheaves were sepsrated from the c¢rogshead and pushed
back along the guide rails, the orosgsshesd wss sepsrsted from the
piston rod, and the crosshesd was remocved, This gave clesrance to
pull out the sheaves, s & group, on their shait.

The two crosshead guide railsg were unbolted from the eylinder flsnge
and their nesr ends dropped to the floor,

This permitted the entire cylinder to be slid gsouthwerd, lifted
slightly by a come-along hung from the two besms thet had supported
the control-rope sheaves. That provided enough clesrsnce between the
cylinder head-end end the machine room north wall to remove the fixed-
gheave nggemble from its carrier srms on the cylinder head.

The cylinder was slid back (northward), providing cleasrsnce to remove
the guide rails and their (far) end support.,

At this point, an ettempt wes made to prise the cylinder head off the
cylinder casgting, but the gasket, most likely the original, seemed to
provide & perfect bond and it would not budge. From fesr of c¢racking
the oylinder flange, it wag left on and rebolted to the cylinder. The
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cylinder, cylinder head (with fixed-shesve erms), piston and piston
rod were left as s wnit (there is no doubt thet it was the piston
jemming in the cylinder that had caused the slevator to "fresze up" in
1942, &8 reported by the lore of the house. This was bit simply e
matter of a charge of wster becoming trepped in the cylinder, for &ll
hydraulic pagsgeages, large and smsll, were sntirely free. An attempt
was made to move the piston beck into the cylinder, but with no
guccegsd. It remeins beffling s¢ to how a piston could 20 completsly
jem in & smooth cylinder. There is no¢ scoring of the c¢ylinder well,
at leagt in the visible open end of the cylinder. The snswer will bs
revealed when the cylinder head is removed at the museum, presumsbly
by hydraulie pressure which will either push the head off or ths
piston out}),

The cylinder (unit) was slightly liftsed and its two support feet were
removed. It is interemting to note that neither of these, nor that
carrying the far ends of the crosshead guide reils, wers fastened to
the floor in any way, nor were the foot casgtings attsched to the
eylinder. The constant longitudinsl thrust of the cylinder
(southwerd, away from the valve end), due to the pull of the hoisting
rope, was resisted solely by the 3-1/4 x 3-1/2-inch horizontal bolster
ageinst which the top of the cylinder’'s open end bore. Thisg and the
pips connection between the ¢ylinder hesd and the comtrol valve were
the only points of connection betwsen the cylinder/guide rail assembly
and the building (other than the three feet), allowing the system's
orgeng to adjust freely to slight movement without restraint and
reaulting streass.

The cylinder, with the help of the come-along, wes tilted and rotated,
g0 that the hesd-end wes down, allowing the residual water to drain
out. The cylinder then wes turned and moved out of the mechine room.
Once in the hallway, it wes moved on rollers teo the bsck door and

out. The fixsd-shsave sarmg and projscting piston rod, although
increasing the weight, were of enormous help in the manhandling of
this fairly heavy and awkwerd pisce/

The supply line was torch-cut just before ths quick-opening velve, snd
the velve and itz section of lins to the control velve werse removed
from below the floor.

The open endg of the supply and waste lines were stopped off with
plumber's expanding test plugs. The 1-1/2-inch line from the c¢ylinder
open snd (to drsin seepage pest the piston) was not stopped off, heving
s gwing check valve befors ite connsction with the house waste linse.
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19. The control rope wag cut at several points (es it was frayed in various
places, it wes not saved), the fittings ocut off and sslvaged, and the
upper sheave (in a recess in the hoistway ceiling) removed.

This completed the removal of the elevator's mechanicel organs on Janusry 19th
and 20th. No work was dons on Januery 2let. On Tuesgdasy, Janusry 22, the Ricks
gnd Murphy lowered the cer to rest on the first floor amnd tilted it out into
the parlor through the (recent) opening at the north side of the hoistwey.

They found that it was light and smell enough to be removed from the house sand
trangported intact without dismentling, sxcept for some minor decorative

bits. Finally, the counterweight, the upper noisting and counterweight
gheaves, snd gample sections of the ¢ar snd counterweight guide rsils were
removed, the machinery and car were loaded on the Menitou truck, and all was
prepared for the trip to the museun.

(NOTE: The major steps of the removal operation were photographed,
a8 wag the entirs sygtem before removal. HRefer to Netional Mussun
of Americen History 35mm and Historic¢ American Engineering Record
5x7-inch photographs, and field measured drawings for details of the
installation and its extirpation.)

A major disappointment was the failure to discover the slightest mark
rovesling the identity of the elevator's maker, ag the previously hidden parts
of ths car and machinery werse exposed. There remeinsz hope that in time
documentary research will bring this to light.

Further observetion uncoversd ths lack of gquality workmenship in certain
ggpscty of the ingtallation that might be regarded as oritiesl. The cutting
or removal of joists without provision for replacement membsrs hss besn noted,
Then, the attachment of the car guide-rails was surprisingly cesual, the work
being done entirely with nails and with little sttempt &t securing to studs or
other framing. In removel, the sections came awey from the welle with slmogt
no effort. 1t might be said thet, as the sections bore upon one anothsr down
to their final bearing on the first floor, snd that e the car wag hung from
the hoist cable on centsr, and thus there would have been little lateral load
on the guides, this should have uteen adeguate. But what if the cable had ever
failed and the safety had engazed to arrsst the cer (as it presumably would
heve done earlier when it was in good order)? As the safety had gripped the
guides and thus thrown the entire weight of the car onto them, it can be
imagined that under thogs circumegtsnces, the guids sections would buckls and
car, rails and all would have ¢raghed to the first fioor.

Thig ig 211 in surprising contrast to ths gensrsl high level of workmanship of
the elevator itaslf, both ¢er and mschinery, snd sven of some selements of the
ingtallation., The gupport of the control cable pulleys and the cabinet work
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boxing in the equipment in the machine room were beasutifully done, Tom Rick
poses the interesting question, "Wes an unskilled crew gent out? . . . or was
the contract tsken too cheaply, leading to corasr-cutting?” He surmises the
former, for evem if money were to be lost, an experienced crew would realize
that the indiscriminate cutting of structural members might very well be
adding to thsir problems.

A relsted query is whether the installers were the elevator's manufacturer's
own field crew, or & genersal contractor smploying carpenters and plumbers, or
gome combination of these, or somsthing entirely different?
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